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Status of Claims 
Claims 1-20 are rejected and are under appeal. 

Status of Amendments 
An amendment after final under 37 CFR § 1.1 16 was proposed on May 20. 2002. The 
Beaminer stated in an Advisory Action dated June 20, 2002 tfiattlie amendment was 
considered but did not place the application in condition for allowance. 

Issues 

1 . Whether claims 1 -20 are obvious under 35 U.S.C. §1 03 over G.B. Patent No. 
2.289,286 to WIBis ("Willis'') In view of U.S. Patent No. 4,202.865 to Preston. Jr. ("Preston"). 

Appellant's Argument 

aaims 1-20 stand rejected under 35 U.S.C. § 103(a), the Examiner contending that 
these claims are obvious over Willis In view of Preston. The Examiner apparently reads Willis 
as teaching the claimed invention except for using the feed fuel for a fuel cell system as taught 
by Preston and believes that it would have been ob^flous to combine Camell with Preston. 

Applicant respectfully disagrees with the Examiner's reading of Willis. Willis addresses 
the problem of high sulfur fuel feedstocks and provides a method tor ttie reduction of sulfur 
concentration in a fuel feedstock. In particular, Willis (a) segregates the fuel feedstock stream 
into a high-sulfur stream (minor permeate) and a low-sulfiir stream (major impemrieate), (b) 
passes the high-sulfur stream to a regeneraWe liquid to reduce the hydrogen sulfide from the 
high-sulfur stream and produce a first reduced-sulfur stream, (c) passes the low-sulfur stream to 
a non-regenerable solid hydrogen sulphide absorbent to reduce the hydrogen sulfide from the 
low-sulfur stream and produce a second reduced-sulfur stream, and (d) combines the first 
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reduced-suffur stream with the second reduced-sulfur stream to provide a fuel feedstock having 

a reduced sulfur concentration. 

In contrast, A pplicant's jn yentlon is not directed toward reducing sulfur concentration in 
fuel feedstocks. Flather. Applicant's Invention is directed toward prov iding a fuel cell system 
with a low-sulfur concentration fuel. In partiojlar. Applicant's invention (1) segregates the fuel 
feedstock stream Into a high-sulfur stream and a low-sulfur stream. (2) passes the high-sulfur 
stream back Into the fuel feedstock, (3) passes the low-sulfur stream through a sulfur selective 
membrane to reduce the sulfur content, and (4) passes the low-sulfur stream through a sulfur 
sorbent medium to further reduce the sulfur content for use as a feed fuel for the fuel cell 
system. 

Thus, among other things. Willis is significantly different because It combines the first 
reduced-sulfur stream with the second reduced-sulfur stream to provide a fuel feedstock having 
an overall reduced sulfur concentration. In contrast. Applicant's invention segregates the 
reduced sulfur high-sulfur stream from the low-sulfur stream, passing the high-sulfur stream 
back into the fuel f^dstock which increases the fuel feedstock sulfur content and assists in gas 
leak detecOon. (see e.g. spec., page 3 lines 23 - 30), and passing the low-sulfur stream through 
to the fuel cell system to allow the fuel cell system to operate with the preferred low-sulfur fuel 

(see e.g. spec, page 1 lines 23 - 29). 

Willis Is also significantly different because it passes the high-sulfur stream to a 
regenerable liquid to produce a reduced sulfur stream. In contrast, Applicant's invention passes 
the high-sulfur stream back into the fuel feedstock without reducing its sulfur content (see e.g. 
spec, page 7, lines 23-29). 

Response to Advisory Action 

In the Advisory Action, the Examiner asserts that Applicant's claims 'do not require 
segregation of fuel streams." Applicant respectfully disagrees. Claims 1-20 recite ' separating 
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the oas Into a sulfur concentrated stream and a sulfur lean stream" . Applicant respectfully 
considers this language to dearly require segregation of the fuel stream. 

Also in the Advisory Action, the Examiner asserts that Applicant's claims, broadly read, 
"encompasses feeding the sulfur-rich fuel stream In alternate locations, as indicated by the 
marked up copy of apprflcant's Rgure 1 " Applicant respectfully disagrees. Claims 1-20 recite 
" passing the sulfur concentrated stream bacl< into the main fuel feed stream " and claims 1 9 and 
20 further recite that " the sulfur concentrated stream does n ot mix with the sulfur lean stream"- 
Applicant respeclftiliy considers that claims 1-20 clearly require the sulfur rich stream to be 
passed back into the main fuel feed stream, which is not met by the Examiner's marked up copy 
of Rgure 1. Applicant also respectfully considers that claims 19 and 20 clearly further require 
the sulfur concentrated stream not to be mixed with the sulfur lean stream, which is not met by 

the Examiner's marked copy of Rgure 1 . 

Based on the foregoing. Applicant respectfully submits that claims 1-20 are. patentable. 
The honorable Board is therefore respectfully urged to reverse the final rejection of the 
Examiner and to remand the application to the Examiner with instructions to allow claims 1-20 
under appeal. 

Please charge the $320.00 fee for filing this Brief, and any other fees that might be due 
with respect to Sections 1 .1 6 and 1 . 1 7 or this Appeal to the Deposit Account No. 1 9-2179. No 
fees for an extension of time are required. 



Respectfully submitted. 
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Appendix - Appealed Claims: 

1. A process to desulfurize sulfur containing fuel gas used as feed fuel for fuel cell 

system comprising the steps: 

(1) providing a main feed stream of sulfur containing fuel gas containing at 

(east 0,30 ppm of odorous sulfur compounds; and then 

(2) passing part of that main feed stream of sulfur containing fuel gas and 

compressing rt to a pressure over 304 kPa; and then 

(3) passing the compressed sulfur containing fuel gas to sulfur selective 
membrane, where the gas is separated into a sulfur concentrated stream, and a sulfur lean 
stream containing no more than 0.20 ppm of sulfur compounds; and then 

(4) passing the sulfur concentrated stream back to the main feed stream 
down stream from where the stream of step (2) was provided; and then 

(5) optionally measuring gas flow and reducing gas pressure; and then 

(6) passing the sulfur lean stream through a sulfur sorbent medium to collect 
sulfur, pro\«ding an essentially sulfur free stream containing no more than 0.10 ppm of sulfur 
compounds; and 

(7) optionally reforming the essentially sulfur free stream prior to passing it to 
contact a fuel cell. 

2. The method of Claim 1 , where the main feed stream is natural gas stream. 

3. The method of Claim 1, where the main feed stream contains odorous sulfur 
compounds selected from the group consisting of mercaptans, sulfides, and Ihiophenes and 
mixtures thereof. 

4. The method of Claim 1, where the main feed stream is a natural gas stream 
containing odorous sulfur compounds selected from the group consisting of tertiary butyl 
mercaptan, dimethyl sulfide, tetrahydrothiophene and mixtures thereof, 
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5. The method of Claim 1 , where the sulfur free stream is reformed In step (7). 

6. The method of Claim 1 , where the fuel cell is an axially elongated solid oxide fuel 

cell. 

7. The method of aaim 1, where the fuel cell is contacted wfth a pressurized, 

essentially sulfur free stream in step (7), 

8. The method of Qaim 1 . where gas flow is measured between steps (4) and (6). 

9. The method of Clafm 1 . where the sulfur containing fuel gas passed to the sulfur 
selective membrane is at a pressure between 304 kPa and 20570 kPa. 

10. The method of Claim 1 . where the essentially sulfur free stream provided in step 
(6) contains between about 0.025 ppm and 0.075 ppm of sulfur compounds. 

11. A method of reducing the sulfur concentnation in a sulfur containing fuel gas used 

as feed fuel for a fuel cell system, comprising: 

providing a main fuel feed stream containing a sulfur containing fuel gas; 

pressurizing at least a portion of the sulfur containing fuel gas; 

passing at least a portion of the pressurized sulfur containing fuel gas through a sulfur 
selective membrane to separate the gas into a sulfur concentrated stream and a sulfur lean 
stream, the sulfur concentrated stream having a higher sulfur concentration than the sulfur lean 

stream; 

passing the sulfur concentrated stream back into the main fuel feed stream downstream 
from where the sulfur containing fuel gas is pressurized; and 

passing the sulfur lean stream through a sulfur sorbent medium to reduce the sulfur 

concentration in the sulfur lean stream. 

12. the method of claim 11, wherein the sulfur containing fuel gas contains at least 

0.30 ppm of odorous sulfur compounds, 

1 3. The method of claim 1 1 , wherein the sulfur containing fuel gas is pressurized to a 

pressure greater than 304 kpa. 
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14. the method of claim 11. wherein the sulfur lean stream contains no more than 

0.20 ppm of sulfur compounds. 

1 5. The method of claim 1 1 , wherein a gas flow Is measured and a gas pressure is 

adjusted based upon the gas flow measurement. 

16. The method of claim 15, \Arfierein the gas flow is measured prior to passing the 
sulfur lean stream through the sulfur sorbent medium. 

17. The method of claim 11, wherein the sulfur sorbent medium reduces the sulfur 
concentration in the sulfur lean stream to no more than 0.10 ppm of sulfur compounds. 

18- The method of claim 11, wherein the sulfur lean stream is refonned prior to 
contacting a fuel cell. 

19, A method of reducing the sulfur concentration in a sulfur containing fuel gas used 
as feed fuel for a fuel cell system, comprising: 

providing a main fuel feed stream containing a sulfur containing fuel gas; 

passing at least a portion of the sulfur containing fuel gas through a sulfur selective 
membrane to separate the gas into a sulfur concentrated stream and a sulfur lean stream, the 
sulfur concentrated stream having a higher sulfur concentration than the sulfur lean stream; 

passing frie sulfur concentrated stream back into the main fuel feed stream such that the 
sulfur concentrated stream does not mix with the sulfur lean stream; and 

passing the sulfur lean stream through a sulfur sorbent medium to reduce tiie sulfur 
concentration In the sulfur lean stream for use as the feed fuel for the fuel cell system. 

20. The method of claim 19, wherein at least a portion of the sulfur containing fuel 
gas is pressurized to over 304kpa prior to passing the sulfur containing fuel gas through the 
sulfur selective membrane. 
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